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COPYRIGHT NOTICE 



[0001] Contained herein is material that is subject to copyright protection. 
The copyright owner has no objection to the facsimile reproduction of the patent 
disclosure by any person as it appears in the Patent and Trademark Office 
patent files or records, but otherwise reserves all rights to the copyright 
whatsoever. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the field of computer 
systems and more particularly related to computer systems that include 
detachable displays. 

BACKGROUND 

[0003] Laptop computers, also referred to as notebook computers, are 
normally lightweight, battery-powered or AC-powered computer system. A 
laptop computer can be transported and used by a user in different environments 
including, for example, on an airplane, in a library, at a coffee shop, etc. The 
laptop computer generally has a clam-shell form factor which includes a display 
section and a base section coupled to one another using a hinge mechanism. 
The display section typically includes a display screen, and the base section 
typically includes a keyboard and other electronic components (e.g., processor, 
memory, buses, storage drives, a battery, etc.). 

[0004] The laptop computer may be closed by folding the display section 
on top of the base section. A latching mechanism may be used to engage and 
lock the display section with the base section. The latching mechanism may also 
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be used to disengage the display section from the base section and to unfold the 
display section. Tablet computers are typically computer systems that include 
touch sensitive display screens and use styluses rather than keyboards for input. 
Handwriting recognition software may be used to recognize a user's handwriting. 
Because the tablet computer does not include a keyboard, it may be more 
compact and easier to transport than a laptop computer. Being able to use a 
stylus is one of the advantages of using a tablet computer because the user can 
practically enter information into the tablet computer at any location. For 
example, the user may enter information while standing or when there is limited 
or no surface to rest the tablet computer on. On the other hand, some users 
may prefer the laptop computers because they may feel more comfortable 
entering information using a keyboard than a stylus, or they may find it faster to 
type than to write. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0005] The invention is illustrated by way of example and not limitation in 
the figures of the accompanying drawings, in which like references indicate 
similar or identical elements, and in which: 

Figure 1A illustrates one example of a computer system, in accordance with one 
embodiment. 

Figure 1B illustrates one example of a latching mechanism, in accordance with 
one embodiment. 

Figure 2 illustrates one example of how a support after may be unfolded from a 
display section, in accordance with one embodiment. 

Figures 3A-D illustrate examples of the support arm of the computer system, in 
accordance with one embodiment. 

Figures 4A-4B illustrate examples of the computer system 100 in a tablet mode, 
in accordance with another embodiment. 

Figures 5A-5F illustrate examples of the computer system 1 00 in a laptop mode, 
in accordance with one embodiment. . 

Figure 6A illustrates an example of an authentication sensor of the computer 
system, in accordance with one embodiment. 

Figure 6B illustrates an example of a video camera of the computer system, in 
accordance with one embodiment. 



Figure 6C illustrates an example of a microphone of the computer system, in 
accordance with one embodiment. 

Figure 7 illustrates one example of the computer system 100 in a convertible 
mode, in accordance with one embodiment. 

Figure 8 illustrates an exemplary block diagram of the computer system, in 
accordance with one embodiment. 
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DETAILED DESCRIPTION 



[0012] For one embodiment, a computer system having a detachable 
display is disclosed. In the following detailed description of the present invention 
numerous specific details are set forth in order to provide a thorough 
understanding of the present invention. However, it will be apparent to one 
skilled in the art that the present invention may be practiced without these 
specific details. In other instances, well-known structures and devices are shown 
in block diagram form, rather than in detail, in order to avoid obscuring the 
present invention. 

[0013] Reference in the specification to "one embodiment" or "an 
embodiment" means that a particular feature, structure, or characteristic 
described in connection with the embodiment is included in at least one 
embodiment of the invention. The appearances of the phrase "in one 
embodiment" in various places in the specification are not necessarily all 
referring to the same embodiment. 

OVERVIEW 

[0014] Figure 1 A illustrates one example of a computer system, in 
accordance with one embodiment. Computer system 100 may include a base 
section 101 and a display section 105. The base section 101 may include a 
keyboard (not shown). The display section 105 includes a back side 107 and a 
front side (not shown). The front side may include a display screen (not shown). 
Although not shown, the display section 105 may also include a processor, 
electronic components, circuit boards and the like. For one embodiment, the 
display section 105 may include all the processing components of the computer 
system 100 and thus may operate by itself without the base section 101 . 



5 



[0015] For one embodiment, the computer system 100 may also include a 
support arm 110. As will be shown, the support arm 110 may be folded onto or 
unfolded from the back side 107 of the display section 105. The support arm 
110 may be detachably coupled to the display section 105 at receptacle or 
channel 1 20 on the back side 1 07. For one embodiment, when the support arm 
1 10 is coupled to the display section 105 at the channel 120, the support arm 
110 may be engaged or locked by a latching mechanism 115. Depending on 
mode of operation, the computer system 100 may operate with or without the 
keyboard 

SUPPORT ARM 

[0016] Figure 1 B illustrates one example of the latching mechanism 1 1 5, 
in accordance with one embodiment. The latching mechanism 115 and the 
channel 120 may be part of the back side 107 of the display section 105. 
Alternatively, the latching mechanism 115 and the channel 120 may be part of a 
panel 125 that is affixed, embedded or attached solidly or semi-solidly to the 
back side 107 of the display section 105. The support arm 110 may be 
disengaged or released by the latching mechanism 1 1 5 when force is applied to 
the latching mechanism 115. For example, when the latching mechanism 1 15 is 
pushed away from the support arm 1 10 in the direction shown by the arrow 116, 
the support arm 110 may be released from the channel 120. The support arm 
110 may then be lifted or unfolded from the back side 107. Figure 2 illustrates 
one example of how the support arm 110 may be unfolded from the display 
section 105, in accordance with one embodiment. The support arm 110 may 
include a first end 1 1 1 and a second end 112. The first end 1 1 1 of the support 
arm 110 may be lifted off the back side 107 of the display section 105 in the 
direction shown by arrow 205. In the examples illustrated in Figur s 1 A and 2, 



6 



the display section 105 overlaps with the base section 101 , and the back side 
107 of the display section 105 is exposed. In these examples, the computer 
system 100 may be considered to be in a closed-lid mode. In the closed-lid 
mode, the computer system 100 may or may not be active. 

[0017] For one embodiment, when the first end 1 1 1 of the support arm 
1 10 is lifted, the display section 105 may be detached from the base section 101 . 
Figure 3A illustrates one example of the support arm 1 1 0 after the display 
section 105 is detached from the base section 101. For one embodiment, the 
first end 1 1 1 of the support arm 110 may be adapted to couple with the display 
section 105 at the channel 120. For example, the first end 1 1 1 may include a lip 
113. The lip 1 13 may enable the support arm 1 10 to be engaged by the latching 
mechanism 115. 

[001 8] For one embodiment, the second end 1 1 2 of the support arm 1 1 0 
may generally form a corner, as illustrated in Figures 3A and 3B. For example, 
the second end 112 may be in an "L" shape. The shape of the second end 112 
may enable the support arm 1 10 to accommodate the display section 105 when 
the display section 105 is placed on top of the base section, as illustrated in 
Figures 1 A and 2. The support arm 110 may have width 117. The width 1 1 7 
may be substantially similar to length of the channel 120. It may be noted that 
the display section 105 and the base section 101 may have the same width 119, 
and the width 1 17 of the support arm 110 may not be the same as the width 119 
of the display section 105. However, the width 1 1 7 of the support arm 110 may 
need to be large enough to support the display section 1 05 and to give the 
display section 105 stability. 
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BASE SECTION - KEYBOARD 



[0019] For one embodiment, the channel 1 20 may include a keyboard 
interface (not shown). For another embodiment, the support arm 110 may 
include a keyboard cable (not shown). The keyboard interface may be coupled 
with one end of the the keyboard cable when the support arm 1 1 0 is coupled 
with the display section 105 at the channel 120. For one embodiment, another 
end of the keyboard cable is coupled with a keyboard 150 located at the top of 
the base section 101 , as illustrated in Figure 3A. The keyboard 150 may be 
used to input information into the computer system 100. 

[0020] Figure 3D illustrates one example of the bottom view of the base 
section 101, in accordance with one embodiment. For one embodiment, the 
support arm 110 may be attached to the base section 101 using a hinge 
mechanism 350. The hinge mechanism 350 may allow the support arm 1 10 to 
rotate forming different angles with the base section 101 . The hinge mechanism 
350 may include, for example, screw, pin, etc. For one embodiment, the hinge 
mechanism 350 may include a release mechanism (not shown) to detach the 
support arm 110 from the base section 101 . 

DISPLAY SECTIION - TABLET MODE 

[0021 ] Figure 4A illustrates one example of the back side 1 07 of the 
display section 105, in accordance with one embodiment. In this example, the 
display section 105 is illustrated as being separated from the base section 101 
and the support arm 110. The panel 125 is shown as being attached to the back 
side 107, as described above. The panel 125 may wrap around the back side 
107 of the display section 105 from one edge to another edge (or between a top 
edge and a bottom edge when the display section 105 is in an upright position). 
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For one embodiment, the width 126 of the panel 125 may be substantially similar 
to the width 1 17 of the support arm 110. 

[0022] Figure 4B illustrates one example of the front side of the display 
section 105, in accordance with one embodiment. The front side 108 may 
include a display screen 109. The display screen 109 may be flat and may be a 
liquid crystal display (LCD), plasma display, or another type of display. For one 
embodiment, the display screen 109 may be a touch-sensitive screen. This may 
enable a user to input information using a digital pen (not shown) typically 
referred to as a stylus. 

[0023] For one embodiment, the display section 1 05 may include 
hardware and software logic to enable it to operate independently of the base 
section 101 . For example, although not shown, the display section 105 may 
include a central processing unit (CPU), memory, storage devices, bus, etc. The 
display section 105 may also include one or more connectors 130 to 
accommodate external input/output (I/O) devices, etc. Other devices and logic 
may also be included in the display section 105. In this example, the computer 
system 100 may be considered to be in a tablet mode. It may be noted that 
when the support arm 1 10 is detached from the base unit 101 and remains 
engaged in the channel 120, the support arm 1 10 may be used to support the 
display unit 105 in an upright position. 

LAPTOP MODE 

[0024] Figure 5A illustrates one example of the computer system 1 00 in a 
laptop mode, in accordance with one embodiment. In the laptop mode, the 
support arm 1 10 is attached to the base section 101 , and the display section 105 
may be placed in a generally upright position relative to the base section 101 . 
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For example, when the display screen 109 is positioned to generally face the 
keyboard 1 50, the display section 1 05 may rest against the support arm 1 1 0 by 
joining the lip 113 of the support arm 1 10 into the channel 120. This may also 
couple the keyboard cable in the support arm 1 10 with the keyboard interface in 
the channel 120. In this example, the display section 105 may form an angle 
500 with the base section 101 , and the computer system 100 may be considered 
to be in the laptop mode. For one embodiment, the keyboard 150 may be a 
wireless keyboard. In this situation, there may not be a keyboard interface in the 
channel 120, and there may not be a keyboard cable in the support arm 110. 

[0025] Figures 5B-5F illustrate examples of different views of the 
computer system 100 in the lap top mode, in accordance with one embodiment. 
The display section 105 may be upright and may be placed in contact with the 
base section 1 01 toward the back of the base section 1 01 . The display section 
1 05 may include one or more vents or openings 505 for air flow to help with 
cooling, as illustrated in Figure 5C. It may be necessary to prevent the bottom 
edge of the display section 105 to slide freely across the base section 101 . For 
one embodiment, the bottom edge of the display section 1 05 may be in a form 
that may cause friction to be introduced when the display section 105 is about to 
slide. For one example, the bottom edge of the display 105 may include multiple 
grooves (not shown). For another example, the bottom edge of the display 105 
may include a material that may resist from sliding across the base section 101. 
Other methods may also be used to prevent the bottom edge of the display 
section 105 from sliding when the computer system 100 is in the laptop mode. 
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AUTHENTICATION SENSOR 



[0026] Figure 6A illustrates an example of the front side 1 08 of the display 
section 105 of the computer system 100, in accordance with one embodiment. 
The front side 108 may also include a sensor 605 to enable access 
authentication. The sensor 605 may be a fingerprint sensor. In this example, 
the sensor 605 may be located below the display screen 109. One skilled in the 
art may recognize that the sensor 605 may also be located elsewhere on the 
front side 108 of the display section 105. For example, the sensor 605 may be 
located by the side of the display screen 109. 

INTEGRATED SPEAKER & MICROPHONE 

[0027] For one embodiment, the front side 108 may also include one or 
more integrated speakers 610. The speakers 610 may be located near the 
sensor 605. The speakers 610 may be hidden underneath a grid on the front 
side 1 08 of the computer system 1 00, and may be used by applications to 
provide high quality sound. 

[0028] For one embodiment, the front side 1 08 of the computer system 
100 may also include one or more microphones 615 (referred to herein as an 
array of microphones 615). The array of microphones 615 may be placed on the 
front side 108 to enable them pick up sound from various angles relative to the 
front side 108. The array of microphones 575 may enable a user to give voice 
commands to the computer system 100. For one embodiment, the microphones 
in the array of microphones may be placed around the display screen 1 09, as 
illustrated in Figures 6A, 6B and 6C. For another embodiment, the array of 
microphones 615 may be placed away from a location where noise may be 
frequently generated (e.g., cooling fan, etc.). 
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VIDEO CAMERA 



[0029] For one embodiment, the front side 1 08 of the computer system 
100 may include a video camera 620, as illustrated in Figure 6B. The video 
camera 620 may be used for video conferencing or any type of interaction that 
may need one or more images to be captured. For example, the video camera 
620 may be used to detect user presence or to authenticate a user for access. 
In this example, the computer system 100 may include biometric recognition 
software to authenticate a user for instant access without the usual requirement 
of a user identification number and a password. For one embodiment, the video 
camera 620 may be controlled by software to point at different angles in front of 
the computer system 100. 

[0030] The front side 108 may also include one or more status indicators 
625, as illustrated in Figure 6C. These status indicators 625 may be used to 
indicate, for example, speaker status, microphone status, video camera status, 
etc. The status indicators 625 may illuminate to indicate, for example, an on or 
off condition. In the current example, the status indicators 625 are located near 
below the display screen 109, although they may also be placed at other places 
on the front side 108. 

CONVERTIBLE MODE 

[0031] Figure 7 illustrates one example of the computer system 100 in a 
convertible mode, in accordance with one embodiment. In the convertible mode, 
the display section 105 may be placed over the base section 101 with the display 
screen 109 visible. For one embodiment, the computer system 100 may 
transition from the laptop mode (an example is illustrated in Figure 5C) to the 
convertible mode by letting the display section 105 collapse on top of the support 



12 



arm 1 10. For example, the bottom edge of the display section 105 may be 
allowed to slide across the keyboard 150 while the top edge of the display 
section 105 may be allowed to lay on top of the support arm 1 10, as illustrated in 
Figure 7. The support arm 1 1 0 may be made with a rigid material to give it 
strength to support the display section 105 in the laptop mode. The support arm 
110 may also be flexible to enable it to stay between the display section 105 and 
the base section 101 in the convertible mode. 

[0032] It may be noted that, in the convertible mode, pressure may be 
placed on the support arm by the display section 105 and that the second end 
1 12 of the support arm 110 may protrude from between the display section 105 
and the base section 101 . This may cause the display section 105 to be slightly 
raised when the computer system 1 00 is placed on a flat surface. For one 
embodiment, the back side 107 of the display section 105 may include an 
indentation (not shown) to accommodate the support arm 110. The indentation 
may help keep the display section 1 05 from being slightly raised. 

COMPUTER SYSTEM 

[0033] Figure 8 illustrates an exemplary block diagram of the computer 
system 1 00, in accordance with one embodiment. The computer system 1 00 
includes a processor 805 coupled to a bus 850. For example, the processor 805 
may be a processor in the Pentium® family of processors including the 
Pentium® II processor family, Pentium® III processors, Pentium® IV processors 
available from Intel Corporation of Santa Clara, California. While the computer 
system 100 is illustrated with a single processor 805, it may be possible that the 
computer system 100 may have multiple processors or that the processor 805 
may have multiple cores. 



13 



[0034] Main memory 810 may also be coupled to the bus 850 and may 
store data and sequences of instructions that are executed by the processor 805 
or any other device included in the computer system 100. The main memory 
810 may include random access memory (RAM), read only memory (ROM), 
and/or other type of memory. In addition, data storage device 81 5 may also be 
coupled to the bus 850 to store information and instructions. The data storage 
device 815 may comprise a magnetic disk (e.g., a hard disk), optical disc (e.g., a 
CD-ROM) and/or digital versatile disc (DVD), etc. The computer system 100 
may further include chipset 820. The chipset 820 may include a graphics 
controller (not shown) and an input/output (I/O) controller (not shown). The 
graphics controller may manage information to be displayed on the display 
screen 1 09 of the computer system 1 00. The I/O controller may manage I/O 
devices (e.g., game controller, mouse, etc.) that may be connected to the 
computer system 100. Connecting to the bus 850 may also be one or more 
antennae 820 and/or network interface 825, to provide via wireless and/or 
wireless connections, respectively, access to a network, such as a personal area 
network, local area network and/or wide area network. 

[0036] Instructions executed by the processor 805 may be provided to the 
main memory 810 from a machine-accessible medium, or an external storage 
device accessible via a remote connection (e.g., over a network via antenna 825 
and/or network interface 830) providing access to one or more electronically- 
accessible media, etc. A machine-accessible medium may include any 
mechanism that provides (i.e., stores and/or transmits) information in a form 
readable by a machine (e.g., a computer). For example, a machine-accessible 
medium may include RAM, ROM, magnetic or optical storage medium, flash 
memory devices, electrical, optical, acoustical or other form of propagated 
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signals (e.g., carrier waves, infrared signals, digital signals); etc. In alternative 
embodiments, hard-wired circuitry may be used in place of or in combination with 
the instructions, and thus the embodiments of the present invention are not 
limited to any specific combination of hardware circuitry and software 
instructions. 

[0037] Although the present invention has been described with reference 
to specific exemplary embodiments, it will be evident that various modifications 
and changes may be made to these embodiments without departing from the 
broader spirit and scope of the invention as set forth in the claims. Accordingly, 
the specification and drawings are to be regarded in an illustrative rather than a 
restrictive sense. 
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